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(54) TRANSPARENT LIQUID CRYSTAL POLYESTER RESIN FILM OR SHEET AND ITS 
PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain the subject film or sheet having 
high crystallizability, excellent heat resistance and 
transparency free from reduction in transparency under 
high-temperature conditions by molding a liquid crystal 
polyester resin in a low crystallinity index to give a film 
or a sheet and heat-treating the film or the sheet at a 
specific temperature. 

CONSTITUTION: This film or sheet is obtained by 

predissolving a liquid crystal polyester resin of the (^O-PIl-CO^ ) f -O-Nft- GO v ) 

formula (Ph is 1,4-phenylene; Nh is 2,6-naphthalene) in a 

solvent, forming the solution into a film or a sheet by 

solidifying the end part of the film or the sheet or 

applying tension to it so as to raise surface smoothness 

and to make crystallinity index <30% and heat-treating 

the film or the sheet at a temperature satisfying the 

formula Ta<Tcc [Ta is a heat- treating temperature (° 

C); Tec is a cooling crystallization temperature (° C) 

measured by differential thermal analysis based on JIS- 

K7121 at 10° C/min heating rate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the following formula (1) about the film and sheet which fabricated liquid crystalline 
polyester resin so that degree of crystallinity might become 30% or less. Manufacturing method 
of the transparent liquid-crystalline-polyester-resin film of 30% or less of Hayes values 
characterized by heat-treating at the temperature to satisfy, and a sheet. 
Formula (1) Ta < Tec (degree C) 

(However, Ta; heat treatment temperature (degree C) and cold crystallization temperature of the 
resin measured by the programming rate of 10 degrees C / min by the differential-thermal- 
analysis method based on Tcc;JIS K7121 (degree O) 

[Claim 2] The manufacturing method of the liquid-crystalline-polyester-resin film according to 
claim 1 characterized by dissolving liquid crystalline polyester resin in a solvent beforehand, and 
adjusting degree of crystallinity to 30% or less by volatilizing this solvent in case the film and 
sheet which fabricated liquid crystalline polyester resin so that degree of crystallinity might 
become 30% or less are produced, and a sheet. 

[Claim 3] The manufacturing method of the liquid-crystalline-polyester-resin film according to 
claim 2 characterized by raising surface smooth nature, applying [ by the time volatilization of a 
solvent is completed, will fix the edge of a film and a sheet, or ] tension, and a sheet. 
[Claim 4] Liquid crystalline polyester resin is mainly the following formula (2). It has the frame 
shown and is in a formula, m+n It is 50% or more of the total of the repeat unit of a polymer, and 
is m. The rate of occupying m+n The liquid-crystalline-polyester-resin film of claim 1 -3 
characterized by being 40% or more of the sum total given in any 1 term, manufacturing method 
of a sheet. 

Formula (2) (-O-Ph-CO-) m(-O-Nh-CO-) n (however, Ph;1, 4-phenylene, Nh;2, 6-naphthalene) 
[Claim 5] Said formula (2) m+n It is 80% or more of ****** of the repeat unit of a polymer, and is 
m. The rate of occupying m+n Manufacturing method of the liquid-crystalline-polyester-resin 
film according to claim 4 characterized by being 60% or more of the sum total, and a sheet. 
[Claim 6] The transparent liquid-crystalline-polyester-resin film of 30% or less of Hayes values 
produced by the manufacturing method of claim 1-5 given in any 1 term, a sheet. 



[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/to^ 2004/06/15 



(19)B*B#fF/r (JP) (12) & fffi !£p & $g (A) (lDfcfFmH&ISSMJ 

#W¥8- 217894 



(43)&HB ¥fiK8^(1996)8^27B 



(51)IntCL s 




F I 




C 0 8 J 5/18 


cfd 


CO 8 J 


5/18 CFD 


C0 8L 67/03 


LNZ 


C0 8L 67/03 LNZ 








Aimxi mifvMffJfKo OL (be 6 M) 


(21)fflH#*» 


ftHW-28197 


(7DWKA 


390006323 










(22)ffiSB 


¥l£ 7 *p (1995)2)3163 




*IRlffAEm«f *K5e±iT2Ta 3#13# 






(72)S8W# 










Ul?g»*JRW«ffl 3 T B 3 S41# 






(72)»l#tf 










#KI»a±m^S973 #U 79X^9* 














(72)«W# 
























(74)f$SA 


#a± si (*3£) 



(54) awjftfltaft^uxx^nwig^-f^A, ^—bBaf^mt^ 



(57) .[fift] 

[BW3 B»Mt©S»*:ai»ttiitt#yx^x;Hl}|fi 



(2) 

/ 

[4#ifif#©$Sffl] 

%&>T tfe%£v\Zj&&Lfz7 J ;l>A. TIB 

A, ^-h©S?ig*£o 

SC(l) Ta < Tec CC) 

(fiU Ta ; ^SMS CC) . Tec ; JIS K7121 £g 
0*<^M^t)ftefC«tO#aji*10'C/min TSteLfc 

WKottttAftaA cc) ) 10 
\zmm-tz> z. t zftmttzm&m i KnamaHtx u 

A> 3/-h©*«SH*-r**»«rL<tt»***»»T, 
*ffi¥?»tt£ilSae>£ E £ ZftWitTzmxm 2 fBi»©ii£ 

[f»#H4] gltt^UlXfMI^- ±tLTT 
bBj£(2) T*^n-5#*&^*-b, 5$+© m+n 
-©JftOjgb^-Xy h©^©50%^±-C^O, 
m Ot&J6-5SiJ-&^ m + n ©-&ff-©40%J£Ui-C ! && E <h£ 

#m<i:-r-g>»*« 1 ~ 3 ©ran** 1 «fB«©?£if.tt# u 
ixfMl7^;^. ->-h©®figj*. 

j£(2) (-0-Ph-CO-) m (-0-Nh-CO-) n 
(-fib, Ph ; 1,4 -7xrl->, Nh ; 2,6 -j-7*U 
» 

m&ms] M'IBSC(2) © m+n rt*4?l)V-©*£9>I 30 
L-^-X^ H©^©©80%JEA±-C t *Ov m ©fife 

3*"J£# m+n ©£W-©60XeU:T?** EtSWRtf 

-b©Sit&. 
[»#« 6 ] 1 ~ 5 ©{sm^ 1 J»fB«©§Sig*£ 

0 ft® snfc'W Xffi30%«T©&9!&i&iSlt4# U 

to 0 0 1] 

[0 0 0 2] 



2 

snxt^s. x. jfo&tttf'jxx^n*. &«.«©& 
mmzvti<T\tut>-r, nmnzmmz-rz tawa 

HT&ofc. X. WECiBjM:*SfiTS*5faH;. 

0, S^/^^-r^ASrWTl^t)©© ( r^77f«^ 
7.J , Vol.41. No. 9, 22~25H) . K»TT?tt#iiK:H 

[0 0 0 3] 

mm*m&:?z>rztb<D^m *xmmmt* 

nfzMw&z£izmz'&z>£^vwim$:m&:-r^<, 
M&Pi&mtefz&m, mmz&m&i\:m.ts.~7 << )vj±*¥f 

7j?uxx7-;p«Bi**©#tt*^-ric. SP^ffl^T 

EP^*5§HJtt, ^S14#'JX7.x;^fl&Sr^lll'b«*i30 
%&T£teZ<i:o\ZfS.&l,rz7'{)l&. ->-h£. TIB 
5$(1) S»JB-r*it«T?SIMa«t--6ii:S4**fr-6'\ 

-r x*3ox«T©»iii&ttiitt# u xxrMJt7 w ;u 

A, ->-h©Saig&T&-5. 
i£(l) Ta < Tec CC) 

({ML, Ta ; jNMa9fi& CC) , Tec ; JIS K7121 Kg 
O*<^M#ft^Wffil'«tD#MjSai0C/min T^Lfc 
8fI&©#*iSiflrfbi&ft CC) ) 

j^Tv *ww<Dm&*mn\zmm?2>. 

[0 0 0 4] *^B^T"fjeffl^n^>^ffi<±#UxX^<i: 

tot, * v-y>itt^att^^s*^.©i-^#T 

3, IWiatt*Kft>fc#**ifiT*t). «AtfK7izl/ 
7ixjp^>>/x-h#^©Bi^«(r^>+i 

m&m*mtf e>n^„ *^^^ffl$ti^«stt#ux 

S73ttS:*-r. d©«£©#^gEl6jte#^©fi«!7jft& 
^©Wf^K^^^flctbTEMLT^O, ^© 
tt<h^©<W^t«f^-rLfc-&L?i<T ! foSVi„ ®K 
«JlT©S7jttS«lS, ia^3t^*fiJfflUfcttffl©<S 

jt^ft^ctoff 5it*«-c*4. ±o*^wic«, m 
^mmm<Dmm\t. Leiiz d3tiaiRfis*ffifflb, Lei t 



#BSJ¥ 8-2 17894 



(3) 



u v- ttfigfiBt^om-etiaE Lfc t # \zit izfu&mtb 

S*#'JXX5^7 = HA'SfJ U<, ffftl'JIXf 
JUR£/V'X«^«£#Uxx5S>]/75 FSH-a-^** 

#S«5>7 5 >«D*J>61tfnfc*a:< ife iiH±o 
WKtt. 

DitLTftit Kn*x7j;M*>S?Ra^©gj§#& 

oiixiJ2 aei± e> & 5 # u xx t";p 

a) »S*t HD + ^JPaS^Rtf-tOR^flcoia 
X«2«£U:<*: 

c) 3f*in5?*-;p, isjR*s?*-;p. mmm^~)v 

Rtf*<Dffim&<D'J>tj.< it> iaxtt2«et±t*>6«: 
3)itlt 

a) *»»Et Fd*S/*;PjJ« >KRtf 1 a 
Xtt2«£U:<i 

b) »fibKP*->75>, 3fS«l>?75>Ry-t© 

K^#:©iaxtt2aeA±<h 

K 

a) »t«k Fa*->*M>IRMOR**© II 

b) 5?«kh-D*y7 5>, ##fl&S?75 

c) »**s?*;uji?>«. mmmz?j3)i>x>mx.tt<D 

d) *sHfcs?*-;u, mmm^-ji. mim&*-fr 
Rzfi^ommfto'Mtsi < i *> i ttxtt 2 «ka± t*» e, a 

5#UlXf^75 h* 



snsa*, £ne>©wrfE5t£ft.5t>©T-tt&^. 

$r£b^0lj«, 2,6 -i-7?U>l?*)ltf>m. 2,6 - 
yt KP+yt7^1/>, 1,4 -S?fc ^+^7^1/ 
>RtK6-k h'D+y-2 Mt^Ot7^1/> 
io 4,4'-j;7iZ*i;M#>t. 4,4* -S?kh* 

p^'>k*>'xx;i/^©t*7'xx;P{t:^, p-k Kn* 
/ 7 x / — ;WB:Z* P - 7 x X 1/ > v?7 = >gi©/1 

;px^;uj:0Sfcr*i&) . ^77^*1, 
©**&B&©^>-fc*Wt£$&iTa&£. -t-oAttftfl^ 
2.6 -^7^i^>^*;^>^. 2, 

6 -ytFn*yt7^1/>, 1,4 -/tFP + yt7 
20 ?l/>Rtf6 - t h'P^y-2 -^"7 hXlf©t7^ 
1/Wfc£-#J> 4,4'-y7iX;^M>t, 4,4' -5? 
t HP*yk7i^©f7xZJK^t, TIE— jR 
5t(I) . (II)Xtt(III)-?$£nsfl:£tt : 
[0 0 0 5] 



Mb 13 



HOhQ-X^Q-OH 



CO 



OH 



CI) 



en) 



H00C-^^-Y-^^-C00H en) 



[0 0 0 6] ({&U X:7;l/*U-> (Ci~C 4 ) , 7;u* 
'Jf>. -o- . -so-, -so 2 - . -s- . -CO- J; 9 

40 Y:-(CH 2 ) n - (n= 1~4) , -0(CH 2 ) n 0- (n=l~4) <fc 

x, *^w»r^ffl$ns^ffitt#uxx^«, ±m<d 
mmf&tt<Dm\zm~tt'?-m'p\z&ftm\zmij&®Mmz 

v>. ^©^©7;^;i/S©^Sc«2 7!»S4-e$.-5„ 
±i£©«/&j£#©^ t7^1/>ft^«, tf7xx;Ht 

< » 2 fflJWi©^^^©^^-^ LT-^tf t>© 
#Mtc#£L^0i|-e;&<5. X. ^{4B8l^>-tr>ffc£- 
so ft©F*g« p-tKP+ygtii. M-f h-p^y 



4S §8^8-2 17894 



5 

*-r*fl:£tt© m#M%.zf*5twvm ns © 

^T«#&BS63-36633 ^^[CtB«$ ±13 
©^#i£# U XX^PRtf # U IXfJPJ 5 h* t4*fc, 

60'CTA>^7;i/*P7jiy— ;nco. 1 fig%igST}§ 
4>ft<£*>ife<n.0dl/g . fc&AtfgU.O 
~10. Odl/g©2J&*fi* (I . V. ) «HftKSt. 
[0 0 0 7] *»WfC«ffl-r*«*tt#UXX5r;W4, .o 

55(2) (-0-Ph-C0-) m (-O-Nh-CO-) n 
«BU Ph ; 1,4 -7iZl/>, Nh ; 2,6 
» 

(2) T^$n-5#^$r#L, 55*© m+n *tjJ?U V— CD 
ISOjgLxXy h©«*©50X£U:T?a?>, fit?, m © 

m + n ©^ff©40%J^±T& 5 20 

$?3;L<«5*;f © m+n tWJ V-©«i0jiLx-^ h 
O»8tO80Xa±Tf»0. fi-D, m ©£je>-3#J-&7S* m+ 
n CD^|f(D60%^±T-*^C:iSr!i#m<i:f -5*>©T;g> 
So «fitt#UX^5 t ;H»JtO#»S«JiK-r* ; 6y^- 

tot. T^Sfc^tt^lS<f#^n. KSl^tfMT 30 
&Stctt±|E©<fc5ftx/$#^7&W£ 5£(2) T'* 

W*5>*— ;M9f©5?;j--;W8i, 7 5>i> 

-;u«£^nsKM«T&a©^#&^#;i/#>&, m 

[0 0 0 8] *««C45V»T, MWUlXrMK 
-H£ftW*fctt. ^*$lltt#yx;*5^MSfJi£i§ 

a*. c:ne.©7jftT«SBj^^Sitt*uxx5 : -;wa&7 

7MP7i/'-;i', 3,5 -t*X (hU7Mn/f 

;i0 7i;-;k tji/h^DD7i/- ;i^?©Any> 



fc^«t^. £±fc»aiatj?$rr*tt©**x 

©fBMft J; o T*® ft 7 << )V A S ft 

©*Slift;&<t 7^ 7 7 n 5 **, 

U„ aflcWftig;S©^ffi^«<i:«. 30%RT^K^-T 
[0 0 0 9] AS^iSfl;«Kfl3gLT/&J£Lfc:7^;l,A. 

*«i6sn*. ^n«M*^. ffife&m<Dt&m*>\z7 4 )i 
iz^z^m^izj: off ft^ns. 

3£(1) Ta < Tec CC) 

«B U Ta ; fl&£L9a£ CC) . Tec ; J IS K7121 \Z& 
■^<^M^*»fffi{Ccfci9#fiii«10 < C/min nmfeVtc 

mm<Dtitig&itm.m co ) 

Maifi^ Tec co .tofciisiaTfe-stii^ft^ffi 

x. ftffla&&tf&b>£&»TSi$me>xuK&£ 
u **tt«8©/aT»* b<ft<> mmwmmtsox:^ 
±.T'&zz.ttftif£i'\,K mwiW(Dtztb\z>&mtt.mffl 

gms©#W5p, jt^SMaaaflet^w^A, ->-h© 
— &m\zte5ft~nmmmmT~& 
z>. Mafi^n^i, ^^n, 7^a, ->-h© 

T?**n***tt#uxxT-;H«fJKo»^, th'D+-> 

sea) tft*«c:a«n*:«*7f«Ma«»KHi=*»T? 

\zmnzn%>* mmy-ovj^. ^-b^m.mm^B^. 
is^mm&mfeirzt, s\-ixmo%skTT'&Q, iso 

^■Visam&MLX^^ Xffi30%etT*^-r-5 1>©^ 
Hffl±i3;L< < #fEHJfc e fctttfa>fr-5:^.rt'A. 
h©S«^Bit|^ftofc. (Si. *^B^©fflfig#Jtctt^ 
HJ©#l*£|51# Lft ^$6ffl-C B WtcjS Uflfi©9Rk oJiltt^ 

[0 0 10] 

[^0^©^m] w±©$o<, *^0jfc«fco#e»n-5?«ffi 

u ixr)l'«ffi«k 0 ft SiSi^fttt©S^7 w ^AX 

-r;uAXtt->- h*tts©»flE«sBn?rRjaabTa^tt 



tSKl ¥8-217894 



(5) 

7 

zmtz? d t. is. < temitm&%t8>&# u ixrw** 
owreowiiMfewsK. i5o*c@a©i«ia^frT-efcs 

[0011] 

(1) a*A{£# u xx^Mtrig©!^ # 

JIS K7121 KjBMO^rttlCJ:0ff6n^KA 

tt#ui^wite^i<5>h*. sa6«wj-«ftt(Dsc) \z 20 

<J;D#M?aSlO < C/niin T'iUJgbfc. 

(2) MXI 

7^;UAX«->- hSrSJOttJU JIS K7105 

(3) iSMTflftt 

©7-<;PA, h©«fflmSRztt (um ) 

(4) ssiifcg 

OjeWSfPriSL/. XiglfflllJggfiRAD-rB (S3*«3t 

«*) ) SJSIr*, *«£LTCu-Ia = l.54l8A 

2 0 = 5° -90° ©0»T^|gBBT?ji^Lfco Ruland©^ 

* ; L.E. Alexander, "X-Ray Diffraction Methods in Po 
lymer Science", JohnWiley & Sons. Inc., New York 
(1973) 

(5) mmmmm 

7-fMXtt->- hSWBfflU JIS K7126 40 

(6) Si«K:«iBftfl:fl[oaw7^;WAOff o^f 

;Hdift80~lOO , CT*»r*. 

P7x/-;|//i7DnjjN;i/A=*«j3/7 SfcK^F 
i*»**5X7-fW-Tr*iu, wests . »sn 



(7) fiieafl3fiE7^;PA©jn»w«at«iori»»7^;pA 

^l|B«©)9f^©M«^#T5aaLfe. fflSKKLTtt 

y j ;pa sigfyu- h CT» £ 

[0 0 12] Wftfll (#UY-AO^) 
126»»gB, B®#U£A0.0iag&£&*fc#«&tf 

MEE^-fr 5 torr<Dffi?3T? 1 ttH)Slt£gElt. H«T*5S 

7-tr h^vSmSSS 178SS*. 7-trh^^>^-7hx^ 

y7th+->t7irjl/75HS, 
/MK32Sfttt, »&#U^A0.01fi«&£#*«#«2fc 

tt£ES«5torrO£EATl*»maUt«tt»t. 
SfelKttl. 2 

1". ft, ft#'j7- ©7^;i/AJS*«Aa*15#, B»17 
ttttMl, 2 

±JB« ifi« »C J: 0 » 6 # U v - 7 A ©f^«as^ 

Jt*4«3, 4 (T^7>r;i/A©^te) 

MttK 9 * ^ 5 x h = ;i/ © T y -f SJf b m U Hi «k o 7 
-c;i/A*ti^bT20M©7-f ;i/ASf^j«b, ±sa«&its 
Sttfcbfc. ^*^^i[r^-r. M. T^SflLWHl 

tt 290*CT. B)J?'JV-«vU>y-rt370 < C, T^-f 



ft B8¥ 8-2 17894 



(6) 

9 10 

\t x. it««3ttjiMaa*ufcfc©, it [0013] 













^K§P9 2 




lfc*fr0!4 






A 


A 




& 


D 


B 


B 


Tg 




104T 


iV4 V* 


11/4 V* 


1U4 vj 


107XJ 


10TC 


1071C 


Tec 




165XJ 




l(X>Xr 


165T; 


172X) 


172X5 


m°c 


To 










275XJ 


340*C 


340XJ 


340"C 


mm 




9 i4 




27 


69 


a2 


3.2 


79 






8.5 


8. 3 


ft 1 


AA 

44 


9. 4 


9.4 


33.1 




















150 


150 


180 


150 


150 


190 




&fl»*H <#) 


10 


10 


10 


10 


10 


10 








7.4 


27 


73 


70 


as 


77 









i&7 


18.4 


18.8 


44 


21.9 


22.9 








1 


1 


1 


1 


2 


2 






(cc/»* • 24hr ■ ato) 


















23 t\ 0#RH 


















0.9 


1.7 


0.9 


L0 


0.9 


0.9 


1.0 




"WXft <%> 

OC. #) 


7.5 
(180t\ Ihr) 

18.8 
(laor. Ihr) 


28 

Ihr) 

18.5 
O80"Cv Ihr) 






8.5 

(190XU Ihr) 

22.1 
U90XU Ihr) 


mm" 





